Microvascular hemodynamic responses to arteriovenous shunting in rat limb.
Autologus veins have been used clinically as a bypass conduit for reconstruction of small arteries, but there are few data available for microvascular response to arteriovenous (AV) shunting. This study was aimed to evaluate microvascular hemodynamic changes induced by creating AV anastomosis in rat hindlimb. Using intravital fluorescence videomicroscopy, we measured velocities of red blood cells (RBCs) flowing in the microvascular network in the control state, in the occlusion state where the superficial femoral artery (SFA) was occluded, and in the AV shunting state where the AV anastomosis was opened after occlusion of SFA. RBC velocities were measured in 155 capillaries of 6 rats using a dual window method and a frame-by-frame technique. The mean velocity and the coefficient of variation were 0.61 mm/sec and 0.90 in the control state, 0.34 mm/sec and 1.30 in the occlusion state, 0.83 mm/sec and 1.24 in the AV shunting state, respectively. These indicated that hemodynamic heterogeneity among capillaries increased with decrease in mean velocity following the arterial occlusion, while the AV shunting augmented the heterogeneity with increase in mean velocity. Capillaries with low perfusion (<0.1 mm/sec) or high perfusion (>1.0 mm/sec) were 5.8% or 20.6%, 29.6 or 5.2%, and 22.6 or 30.3% out of all measured capillaries in the control, occlusion and AV shunting conditions, respectively. In conclusion, AV shunting increased capillary perfusion and also its spatial heterogeneity, preferentially inducing high velocity in the microvasculature.